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Bee synthesis
Anne L. Averill,  University of Massachusetts—Amherst
• Long-term monitoring of 
na.ve bees: bumble 
bees show dras.c shi9 in 
diversity but not in 
abundance
• Regional landuse
change is probably 
responsible for loss 
of diversity
• A single species of 
bumble bee now 
dominates 
collec.ons
• Cranberry landscape 
supports bumble 
bees
Structure
BUMBLE BEES
HONEY BEES
SMALL NATIVE BEES
Our long-term study: sample at same sites: 
1990, 2007, 2016
•
Our long-term study 1990-2016
Methods stay the same over the years
1. Is bee abundance changing in cranberry?
Count every bee that comes into a big square of 
flowers for five minutes 
1. Is there a shiE in number of different kinds of 
bees? 
Catch as many bees as possible in 10 minutes 
1. Count every bee that comes into a big 
square of flowers for five minutes 
Abundance of honey bees and bumble 
bees is steady, for the most part
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Bumble bee species are in the 
same group (genus) and look 
fairly similar, but they have 
very different life histories 
and preferences
Wolf, coyote, jackals are in the 
same group (genus)  
High bumble bee diversity in old days
Lots of different species, 
most were pre;y common
Henry J. Franklin: a bumble bee authority who 
studied MA cranberry for 50 years 
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Our long-term 
study 1990-
2016
2. Catch every 
bee: dras>c 
loss of bumble 
bee diversity
Diversity includes both the number of 
species (richness) and evenness of species
Direc8on for bumble bees in the Northeast US
Land use change is likely key to species loss


Bombus impatiens, the common Eastern bumble bee 
dominates cranberry bee community—now most 
bumble bees you see on the bog are this one species
• Compared to most other 
species of bumble bees, 
Bombus impatiens is 
favored in human-
modified landscapes
• Uses lots of different flower 
species for pollen/nectar, good 
pesticide tolerance, very long 
flight season 
Bombus impatiens, the common Eastern bumble bee 
dominates cranberry bee community—now most 
bumble bees you see on the bog are this one species
• Has considerably lower 
parasite burdens than species 
with declining popula8ons 
• Produces huge number of 
workers and queens 
compared to others
• May be outcompe8ng other 
species
Most bumble bee species prefer subterranean nest sites
Unknown: do spring 
queens compete for 
nest sites? Are nest sites 
a limi;ng factor?
Bee synthesis
• In our human-disturbed region, Bombus
impatiens, with its unparalleled production of 
workers and reproductives may be blanketing 
the landscape with both fertile queens and 
workers to secure both subterranean nest 
sites and floral resources. 
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• In theory, Bombus impa,ens, has backfilled 
vacated niche space of the lost species
• So we have the same number of bumble bees 
coming to the bog, but now it is the same kind of 
bumble bee
To reverse loss of diversity, 
focus probably must be region-wide
• Large tracts of land set-asides with habitat 
that favors declining species
• Connected habitats, e.g along power lines
Why is the finding of concern to the industry: 
less stability for cranberry pollination
• Recall: Honey bees and their challenges
• Bombus impatiens populations
– May have a bad year
– May be invaded by pathogen or parasite
• E.g introduced in Koppert commercial hives
What to do locally –
• Don’t switch to Actara for cranberry weevil unless 
necessary; be on the point for scale insect sprays 
near bloom 
• Undisturbed wood edges, meadows and their  
edges may provide nest sites
• Clover and other weeds like goldenrod may 
provide pollen/nectar
• Provide early-season flowering plants
Road leading to a cranberry bog
Rhododendron is a favorite for spring bumble 
bee queens looking for pollen

From H.J. Franklin, early 1900s
• Bloom was delayed by flooding until June. 
When it came into bloom “Bumble bee 
workers and males came to this bog in 
astonishing numbers …they rose from the 
cranberry vines and went back to them and 
...and gave one  the strange feeling he was 
looking out on a bumble bee sea.”
Does the cranberry landscape support 
bumble bees?
• How does health compare to different 
regions?
• We collected in three different landscapes (not 
on bogs, but in region around bogs)
– Urban-coastal
– Rural 
– Cranberry 
Urban-coastal
Cranberry
Rural
How does pathogen prevalence 
compare across the landscapes?
Schmid-Hempel and 
Tognazzo 2010
Crithidia bombi – a trypanosome parasite in the gut
Crithidia infec&on in different landscapes: 
Significantly lower in cranberry 
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Phytochemicals – are they in pollen and nectar?
Does cranberry pollen diet limit gut infections?
How does species diversity 
compare across the region?
Proportions of bumble bee species in 
different landscapes
0
10
20
30
40
50
60
Coastal Rural Cranberry
impatiens workers
impatiens males
bimaculatus workers
bimaculatus males
perplexus
vagans
grisceocollis
